Reconstruction of chemically burned rat corneal surface by bone marrow-derived human mesenchymal stem cells.
To examine whether transplantation of human mesenchymal stem cells (MSCs) could reconstruct the corneal damage and also whether grafted MSCs could differentiate into corneal epithelial cells, we isolated MSCs from healthy donors. After growth and expansion on amniotic membrane, cells were transplanted into rat corneas 7 days after chemical burns. Reconstruction of the damaged cornea and the rat vision were measured once a week by slit lamp and by an optokinetic head-tracking instrument, respectively. Corneas were then cut out, fixed, and imbedded for immunofluorescent study of the expression of keratin 3 and keratin-pan as epithelial cell markers. Expression of CD45, interleukin 2, and metalloproteinase-2 was also investigated for inflammation and inflammation-related angiogenesis. The data showed that transplantation of MSCs, like limbal epithelial stem cells, successfully reconstructed damaged rat corneal surface. Interestingly, the therapeutic effect of the transplantation may be associated with the inhibition of inflammation and angiogenesis after transplantation of MSCs rather than the epithelial differentiation from MSCs. This study provides the first line of evidence that MSCs can be used for reconstruction of damaged corneas, presenting a new source for autotransplantation in the treatment of corneal disorders.